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m m m 

[0004] ^Jx.{^. ^§i2001-131208-§-<2^^ic:^*, lj^_b(^. SM;?)^!^^^}^^^^;^/!^^^ 
[0005] *fc. #§i2002-145971-^4^^{C{i, m:mmith})\f>'i^9i^:fy/]^m^i^XWJ 
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[0006] -leUT. ±IB#li2002-145971-^<2^#(C«, :L<DX.ofJ:mMmifb})'^l^'^'7i^:h 

[0009] JilB4#li200l-l3l208#<^^{c:H:. #f>tbSJKy-^— jsKUp? 

[0010] _h|B#l|2002-145971-^^$R{C«, §i^$^^-CV^'5•:^y#|it^tg^;^S^|fP*^J 

[0011] #§i2001-158813-^4!i#{C{i. tKUn'— :/7v'<^=i:/i5'^hV'>'X, BSf^w- 
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[0012] #^2002-504842-^<i^^lC{*, :^l)'^—y9i^(Dy^y'>h^(Dft-^iC^^^Xw& 
[0013] i^^2002-535450#<i5r^(C}* . i^®?^^<^^ttl^i& (DNA-fe:^1?— ^ 

[0014] '^tc^^V-^^Zf'7^^ttt^ti:?)7!)^^A. K. GEIM et al., 'Microfabricated 

adhesive mimicking gecko foot-hair", Nature materials, Vol.2, July 2003, 
p.461-463 iZLit. -^fc!)PXl;iJ:«9?^^$tt^c. 'P^m^(^m(D:^'M^h'(Dm^&(D 
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[0019] ^(Dm^\>. m^^m^u. v'y;57^cDt>tf i»t»^^<^^at^<e^\ "^wmm. (res 
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[0022] mm^^i^^mmvtcm^i^<Dm^:i3mti.xi-t. mx.it ^ iKF^¥7-505429-^ 



[0024] 



<2i 



[0023] #li2000-26509-^<2^#(;i{*. mithMt\^XZ^?i^/]^i2,2'-Ty\fP^^yy^^U 



w^^^m.^ir^'7^yitrjv^;vm^:^m'^w-<Dmm.:^Wii!im^^fix\^ 

[0025] #Pi2001-151802-^<^#(c:{*, (^i5')TiJ^y/V@?^0;;5;/V7}?:^ri//^S^#i-^:3: 
[0026] #112002-1 79707-^<5^«fC{i, «(SI#-^>fb;^^ct'^C*3V^X. j@BI#^^'ffi 



6^ RT^jfe. ^^tDfllit^^S-t-^M-a-^-efeS^ v?;«7/^m 



^1 



[0027] #gi2002-128808^4^f#(J:{*. K=3i^^^^^?y^^>'^^fe^^ 



[0028] /jN*t:JE^fe^"Mg|;|?.z:^>fb^^^ffl V ^ti\f=^;V^/'^—(D'^m. 



75^. 08-^. p.371-377. 2002^(C«. ^^t:^m<lr^lS^bfcfi'^S/^;{C 
<t t)#e>tvfcJ^^y (1,1 ,2,2-y^Y'7\:.V^^':f^f:tiy/V:t^y^i^jVT^Vl — h) *5 J;U^ 
^y (l,l,2,2-7"h7tKn^yiJ?x';i;:7/^:^n7'>/P^i5'i7y l^— h) ^^mm^MtX^ 
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[0030] ^^m(D s mz.ML^xm^^^±t<. VTb^h-m^Ti^m^^ ^^m^^^t^m^i^ 

[0032] ^hizj^mmi-i. mm^mi^^-ttntmm^m^^i'^i3\,^x. imski±(D, 
t'r^m^i^(Dmim:^mxh^o 

[0033] $^(c;45:|g?gf*. ^<Dm&^(Dm(DO.li^U±X^y). d^o. ^ 

j&^(Dm^7!)nonia^±xh^m^^^t^m.^i^xh^. 

[0036] ^tc. ^mm<Dn imtmmiZ.nVX^^:^\^<D^i&U(D-S::^) ^S— ^-t?/^V 
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[0040] :^mm<D^mu^^t^m^m^. ^<D!wm^j:^mtnmox. mM<Dm^—zf 

[0041] mx.lt ^ ^^U<DM^7!)mf&^(Dn<D0.1i^]^±X:h^. ^^-^^^^(Dm^T^nOn 
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[0045] [i2ii];*;^McDMit>^ife^^ii-f-^fciii)ic^v ^^m^^m.(r>—fsfi(Dm^m^mx 

[ia3]Ji{ia<D^Xfi^Jfe^JlT'#b*l.fcS^SlH5^tl'm-^^(?5SEM^K-T?^>t). T 
[lll4]^i6^JlT'#btvfci^JRPtJ^OSEM^^T*fe§o 

[BI5]|li£^RJ5T♦#bi^fcSi§®gB^tfm'^#:<7)SEMWC'fe'5„ 

[ia6]iijfe^j6-e#e>ti/fc^^ifi5^tfm-^flc<^sEM^K-e&5„ 
[ia7]^ji^j7-e#b;h.fc^jBSi5^tfM'^<*:<DSEM^*-efc5o 
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^>', 31^:^, :/ntv>', ^i^y— /v^(^T/^=i— /v, ti^^^t 

m^>^hm\fhfVbo ^tL6<DjgBI#i5ft#:*fcf*MBI#ijft<*:fi2ai^_h<^^'^i^i: 

n^t'r^:Ltii^x^^. 
[0052] — -f—n. m\^^^m^^mi^i£.tii-i^^^mi^^m^mmi^f^tiz.m\:^ 
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[0053] 



[0054] 



1=1 \ 



en 



en 



[0055] jBE;(j5MPaiji±. m.m2ox:£k±(Diimi[:^m^i^is\f^xm^m 



[0056] m^n^i^^tinmm^^m'ts.:fji^xxj^um^xoX!^m^mi^^mt^'^ 
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MXh^o 

^^m^^=^im^ir^m^mmi^<D^^m^i^xhmBmikia-iti:h-r. miti. 
[0058] m^i-^mi±^^/^^^—mn. m-^mmi^^^m^mii^mti:t'i^it^\^xm'^^ 

O— 780nmO BT^TfeJSI. ^feS780nm(0.78 n m) —2.5 n mCDjSi^^l^ti^f)^^ 

[0060] tSti::!^^/!-^— j^fl^tt (ill V f*^ — ^tVTV ^St> 

. i5'>^i?';^7":/jl:T. tK^^:/:/. m;!k^7:x7'. :3^=¥v'-e— ixa— hT— i^ikT^ 

UVl/— if — iMi^ : 351nin— 364nm) (JlB^jli^i^ol/— if — , ^•;ij7A-;5;K^^ 
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[0061] mi^:^^/i^^—m<Dm^A mw^m) mm<Dm^i^(Dm^m^. ^m^^ 

[0062] ^14^^/V=ar— M<^)flStt*tt. 

(W/cm') X Mtt^ra(sec) 
[0064] ;^<^3SlSf«l:^i?)§C^;55-e#, mx.it. O.OlmW/cm'— It" 

dkm. (c-^t^iirT. (c^j?) tufi J; v \ 

— . :ry=^^"^'5v^^^;!Ky-^— -efeoTt>j:v^o ^^mi^is^^^xn 

[0067] m^mmi^tX^Xit. mK.ii. Mt^^^WUTV ^xt J;v ^-v w^KS. m^M^^ 
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[0068] m^mmi^ti^xit. j/tm-B-mit^M^^^Tx^m^ir^^t^mxh^ s 

[0070] [>fbl] 



o 




m 



(1) 



o 
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[0071] -^^(1) ^<Dmi-i^ mmx-m\::m^j^m-r^MA^ib. 2-6(Dmmx-h^^t7!)^» 



[0073] —^^(1) ^(jyR.(n>^^mh}Lrc\x. m^\t. ^^i^^^S. ^^^i^^s. hy^^ix>' 

T^h^^'^V':^^. ^^^iS'^^ix^'^, ^^i^iJ' 



[0074] 



0,000(Z) (^Ky) 31— 



i*fc{* (:^y ) ^/V^S (A-1) . (^Ky) ac;^7"/v 



(^Ky ) (A-2) . (/i^y ) !i7i^i5'>'jj 



i^^cfi (T^y) e^i^iS?^' 



(A-3) feSV ^fi (jKy ) ;i7— 2}?^— H 



f± (THy ) ;{7 — jK^— (A-4 
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mtL.xn^ m^it^ R(DM.i^mtL-xmiftimt7icmm^mifhti^o 

[0076] $e>(C— |^^(l)<4iOAi:LTf*. 

— dS)5V M*^tLb<^i^«95Eb^^^^-r^5>^^ft40— 100,000(D (^Ky) 

(A-2-1) WMr/v^V'i^^. ^^r/>^ui^m. iy-i^uT /ve^y^i^^^xxrr^)— 

(A-2-2) W^T/V^Ul^m. ^^-KT/V^W^^. iyi^tiT/WdrWV^*5j;TJ«Ty— 

fc— ofe^v jgb^^^*-r-5^^^S40— loo.oooio (j^y ) ^i— 7- 

(A-2-3) W.B.T/\^^U>m. -^^T^^^U^m. Vi^dT/V-dp^^^^^fe j;tJ?Ty— 

,0000 (xKy ) (^y ) /v^. Tj^y ;^//^j}^V^t^3z;^7"/HbbT#btb-5. 

— ofeSV ^fi^tUbt^j^ijaSU^^^W-rS^^-^^ftlOO— 40,000<^ (2Ky) ^zK^ariX 
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(A-3-1) W.^T/l-^u:ym. ^^T/l^^l^^^m. i^^viT/l^^Uly^^XUT]}— 

(A-3-2) WMT^v^uz^^^ ^^T/]^^u:ym. i^^nT/v^^i^^-^^Jiu^ry— 

fc— ofe^v ^{*^ttfc(DjibD3Sb^^K^W-r^^^^a4o— 100,0000 (xKy ) ^^^^^^^^ 

— 0*)§V ^{*^tve>(^j^93gb^^^Wi~^^^=-*40— 100,000<D (J^^y ) 

[0077] /.e , ( A-2-1 ) . (A-2-2) *5 J; TJ? (A-2-3) ( 1 ) "CV ^5 (^Ky ) 

i*rcf* (Jj<y ) (A-2) ^-rSo (A-3-1) *5 J;U? (A-3-2) ^— IS 



^(l)-CV^5 (^y) !j7l/^>'aS^l^^fc:«(4^y) iJ'l/iS' (A-3) i:-r^o 

[0078] ^L^(DW^m^fz.\m.^ (A-1) (j^?y ) ^^^^ v^/i^ m)ir—?vh\^'<:\t^ 
jKy7^h7p«^V':/:^^y=— /v^^^'<02Ky T/v^i/:^^y 3— /Wis ; o^^i^i^i/y =3— /v. 



y><>yh 
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i-imm (A-i) ^m^ir^ c^y ) t^/i^ (4^y) :t—/]^tvxn. =r^'^u>':^^-^vt 

i^m^^Myzfu-^^])^—;^, :^V^^i^^i^i^V=i—/^. 7i^m^V:f^i^=^:^^V^— 

[0079] ±m(Dm^^m^tiit^^ (A-2-1) ^«^-rs (T^y ) (^v) :t-j^tvx 

:^^xi—;V'fxi/^:y^ -J^])±])l^. v'hy^^n— i;? 

^:xi?a^y^yh— /V'/<c^*c>T/vdrw:^i5^y3/V'IS<D E-;5;:/n^i^hv^i4i^. 

^mh. 'fy^^iJ^/V'^. -fiJ^^:^^. Ti^tf:^^, -fe^^ixv^, -x' 

i/^^^7^et'<Di?;5;/w4^V^i:(D^p?.7^yHb^;i/y-fey^jfe^(7:)#tt7K®?S-^^'fb 

[0080] ±iB<Dj* ^^*fc}*a^ (A-2-2) ^^jGife-rsT^^^iSjKy ;<;/V'3j?:/^-efe5 (^Ky ) 



wo 2005/063838 



18 



PCT/JP2004/019331 



^^=^:ym. Tv?tV@?, -ty<-»m. -^l^^^m. h])p^]}iyhm. i^'^^V^yhm. ^ 

Th7:fy/i-^:ym. ->^^^^-f->'hD:^/i-^>m^£^(D^V:^^i^^:^mt. ±IB(A-1) 

[0081] ±m(Dm^m^tii^^m (A-2-3) ^m^ir^^m^:^v:fj/i-^:ymx*$>^ (^Ky ) 

Vk. -<^^^^^. Tv^fVg?, -fex^V>'^. -^Wi^^^ hy^y^yh^. t°cip<y5/h^, ^ 

'rVy:ti;v^:ym. S/^^l:I^=ari^:/^y;^/^JJ^V^^<e^<D^^-. by-. ^^^-^ 
;«7/i-7j^V^^. JilB (A-2) {c^bfc (jJ^y ) (,m):^—J\^t<D=^:^'rM\:rQn 

[0082] Ai^o^m-^m-i^tcxmim (a-5) (Jt?y ) ^i/K^^^K^u-cfi. mx.\i. 

(DS.it^m ly'uy^/i^m. -i'y:7^/v^*/cf*t°ci^y5/h^<DiJ^y>'v:?/^3z;^7"/V'jfc^* 

<7)5l=#i^^53<^ix#|g;(>iKy)^5^i^>i5^y=3— /i-x (jKy):/otv:/i/y=i— (jKy 
XI— ;v^xi/<i^ ^ hyp<^ci— /poi^:^, ^]}±]}>. v?^y-fey^. j^y;:^yh— /w, 
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Ti^tV^, •^^^>'^. 'i'^3>^?feifcD;&/p;^tV^(^^yi/v?/VJi>^ 

iX'fbt>*b?ft.^jK^iX'fb3e<y^i?i^^>'jfe^*(^JigJt&i^3i7Kdri/^^^ 
[0083] iiaiS^^^fcfias (A-3) (/Ky ) v^/i^ (xKy) y^^r;^— h^b 

^'¥i?-^^W>'>?^yiXT^— 7"h7^^W>'v?^yi^T;^i~h. y v^Vv^-fyv-T^ 

p-^v'i/:^v^^yv^T^— m-=3e^/i^:^v?^yi/T^— 4,4'-v?:7ai^/v^^ 

4'->^-ry ixT^— K^eif o^#;^i^-ry i^T^>- Mb-a-^ ; -ryji^n^-i^-f y v-T^ 

4,4'-^^V'^t;5^(v'i^n^drv'/Wyv'r^~h) . y^^/Vv^i^ci^:3E^-y->'-2,4- 

-✓^-ryi/T^— ^f^/wi/iJ^i3^dE^i^:^-2.6-i;^-ryi^T^— i.3-(>ry^^T^— 
) -ry ixT^- h^ds^tf e>ti^o 

[0084] :iJ^y^yi/T^— h^<^)S^£:{cffl V ^-5 (#y) rc— r/i^ (2Ky ) yvi:b-Cii. 

'J:t—/v^ zfvi\fui^^\}=i—j'V^ ^Vyy-f-x^^^^^y^—^^^. ^>9:^^v^-y!f^)^—)V 
. ^^^^y-J-iir—f^. ^^^i/^/Wi/y=3— /v-, ^y-fey v. hy^5=-i3— /w^ay^:^, ^ 
:/i5raiy;:^yh— /V, v^i/yiry^^, v^hyp^^a— /w::^ciy-?:/, i^^^-^^^iyjpt.yh— /v/^if 
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m^y /i^^ ; sKy X h7P<5^^:/^^1^^^y -fey ■T'yv (^=ari?-^y -fey i^oxh 

[0085] Jb|E<^ig^^*/c}iaS (A-3-1 ) ^«^-rS (xKy ) ^i;;?.^^/^ (jKy ) -YV iXT^— h 

[0086] xKy>ryixr^— ^i:(DS^s^--ffiv^^(^Ky)^;^y"/^•(2Ky):^— /v^L-cfi. m^i^. 

•yx2y<^^i^:t—/i^. >^i3l:V^^y=i— /V, -T^h^p^^l^^^i/y^i— 

/i^. ^:/i?p<^vi/i/y=i— /i', ^:3^•^^>'i^:^— ^;^^:/^/Vi/y=«— /v, ^y-fey 

hyT^^n— /v:/a/-?^, ^:^^J?^y;^yh— /i^, v?i?'y-fey:/. v^hy^^n— 
>^^:/i5?3^y;^yh— /v/^ifcDT/i^^i/^^iJ^y^— /v^o £ -;&7'i37i5^h:^^i±«^. 

•^W^^/jr^'<Z)i^;!&/WJj^V^^oa^;^7^/WI::i^ ;i5^y"feyi^'^^^'<Z) 

[0087] _hia<^^M^^fc{iaS (A-4) ^«^'t-'5 i^V) ^^—'TfV (jjfy ) /^i:bT}i. 
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[0089] 



[0091] 



2— 24(^ 



xKy) v^/waS (A-l) feSV i^]}) 3i;??>7"/Vji^^^fc{i (/-Ky) ^J^^'T'/l^^^^ 

-^tf l^l^9Mb^^^^eJ/j^S:$>^^*lOO— l00,000(O (jj^y) 7"/HSJ^0^fc{* ( 
— 2405>^jT/v^i/:/S. 7i(.m^^^-t^BM1^2—2A<DT;v^\^>m^X.Xf/ip. 

fc{iTy—/VS^'^tfi^«3jgU¥^j6^^jfe-5:9-^^*100— 100,0000 (3j?y ) 
/HSJ^^^fcfi (2Ky) ^ij^T^/v-as (A-2) j;J9^^uv \ 



7K^S^Ir#rS-^^ii:2-6«©T/wdp^:^Str^tf»3gb^^;i,^b7&5:»-^^*l00 

—1,0000 (^Ky) 7^/>^^i^^fc}i (-^V) =^—'TJVm^ (A-l) W5:K 

wOJ:5^.t-^W^K^>fb'^i^^UT. m^\t. TIE— IS^(2)T-^$tbSjKy:3^— 7" 
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[0092] Wb2] 




N 



O 



(2) 



[0093] —^^(1) x-mt>^n^-^i^^^h'mt^m^. mK.t£. :fy/i^^^->/i^m^m-r^-^ 

yt — 3Sb5v^{*^ti/e)(Djib?)jSu^^iL^^i-S5pj^5^^^ioo— 1,000,00002— 

[0094] *fc. — (1) W^K^'fb'^i^}*. tKi3=¥i>'/V'S€:^-rS-^ W 

— ofc^V ^{*-^tLfeOil!93gL W5L^^-rS¥^3^^^*100— 1 ,000,000(D 1:9-^^ 

[0095] m^mmi^tL^xi-i^ ^(Dm^^. !^T<Dj:ofj:j\:^m7f>mifhi\.^o 

ci:7ai=/W) N'l^-f N-(2— ^an:73^n/v)-^W^K, N-(2-:/i3^73i=/l')^ 
N-(2-3— K>'3i^/^)-^l/-f'5:h\ N-iXi7t3^^v'/W-x'W^K. N-7!>y/^ 
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^^K. T^y^a^^/l^-^W^K. N-(2-CF -:73i::^/V) ■x' W^K. N-(4-CF -:7ai 

3 3 

-x' W5:H\ N-(2-CF -:7ai— 7^)^^/V'-9'W5:H\ N-(2->^ci^e-3,5-CF 

3 3 

[0097] ■vi/^^KS^2oii/.JtW-r^'fb'g-^i:UTf*. '9«J;t{^. N,N'-3i^l^:^lf;j^-rw-r5: 

H\ N,N'^^^r^^p<^l/>'lf;^-^W^K. N,N'-4,4'-lf 7j;^/Hf;^-^W^H\ N,N 
N-3,3-i;^:7ai=/V^^^^lf><.-9'W^K. N,N'-4.4-i;^:73i=/MiJ'i^k*;^-^W^K 
^^v'/Mi57:/tf^'rW^K. N,N'-(2,2'-v^^^/l^,6'-i^^f^/W-4,4'-^^l/ 

>'^;':73ic:^i/>')if;5^->'i/>r5:K, n,n'-i,2-:73i— V':/if;^'^W^K. n,n'-i,3-7 
air^V':/if'>^-^W^K. N,N'-i,4-:7air:ii^:/t';^-^W^Kx 2,2'-if;5^(4-N--^V' 

2,2'-fc^P^C3-tert->^'^/V'-5-;»<^/V-4-(4--^W^K7ai7^i/):7aL:=^/W]:/ 
n^^V, 2,2'-lf (4-N— V W^K-2-p«^/V-5-3^^/l':7ai=/W) 2,2'- 

if ;^ (4-N— ^i^-f 5:K-2,5-v^:/i3^:73i^/v) ^n^-?^', if (4-N— ^ W5:K:7ai;=^ 
if;^(3,5-v'^^/W4— ^W^K:7ai:=^y^)p<i$^:/, tf ;^ (3-^f^/v-5-p< 

^rW^K73i=/V)p<i$':/, tf;;<.(3,5->^^^/V-4— ^W5K:73i=/V)^i? 

tr;^(3-;?«^/v— 4-'^W5K:73ic=i/i')p<^:^, if ^ (3-3i^/w-4— ^ W5K:73i 
m-v'-N— ^W^K^:^-^>^x 2,6-if;^[2-(4— vW5:K:73iri/H:/ 

ntV^]^:x-eV, N,N'-2,4-h/Wl^>'tf;5(.-^W^h% N,N'-2,6-h/Wl^:/lf;^-^ 
W^Kx N,N'-4,4-v^:73ic=:/W3i— T^/Hf^-v'W^K. N,N'-3,3->^:73i:=-/Wa^— 
7"/Hf;^-^W^h\ N,N'-4,4-i^>^3i:::i/V>^/^:7>fKlf;:^-x'W^h% N.N'-3,3-i^:7 
ai^/VjT^/l'^'^Kl: :^-^W^^H\ N,N'-4,4-i^73ic:^/l-P^/V3jN:/lfP?.-x'l/^^K. N,N' 

-3,3-i^:73i^/WJ5^/V2^;:/lf;^-rW^K\ N,N'-4.4-v^>'ai^/l'^h:/t';^-^l/-l'^K 
. N,N'-3,3— ✓^73ic:i/W-irh:/tf;5^->'W^h\ N,N'-4,4->^:73i=/W-l,l-:/nx-«>' 
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/Pt*;^-=<'ix^^K. l,3-if:^(3— ^W^K:73iydr->'^>'-^:^^ tf;:^(4— ^i^'i'^K:73i 

if;^[4-(3— ^i^-i'5:K:73iy^>')73irr/v]p<^>'^ 2,2-if;^[4-(4-'^ 
i^^^K:73^y^ix) 73i^/v]p<i?'>'^ i , i-tf ^ [4- U—^i^^^y^y^y^^^) 7 j^^/v] 

^iJ':^. l,l-fc';^[3-p<^/W-4-(4— ^W^K>'ciiydri>')>'cn=/Hp<i57:^, 

3- ^013-4- (4— ^ W^K:73i7^-» 1 , [3-:^n^4- (4- 
W?K73:7df-^>') >'3i^/V]p<i5':/, 1 . 1-lf [4- (3— V W^K^'aiy^Sri^) :7ai:=: 

l,2-lfx?.[4-(3— ^l/^^K>^3i7drv^):73i:=i/^]:3it?>', l,l-t'^[4-(4 

:73i:=i/v]3it$'>'. i,i-i^^[3^ni3-4-(4-^W5K:73iy^'» :73i=i/v]3^ 
i.i-t;';^[3-:/i:i^4-(4— x'W^K:7a.ydr>'):7ji^/v]3ii5r:^, 2.2-if;?^( 

4- '^W^K>'aic:^/P) 2.2-lf>^[4-(3— ^W^KVaiy^ix) :7^:=:/^]:/ 
nx^^', 2,2-lf^[4-(4— ^W^^K73iy:ae-»:73i=i/V]:7"ax^>', 2,2-lf^[3-^J3 

13-4- (4— ^w^?K:7=cy;ar-» :73i::i/v] :7"c2y 2, 2-t'::^ [3-^0 ^e-4- (4-^ 

U^^V^zi^y^iy)^zLi^/V2yx2y<>, 2,2-tf><>[3-3^^/V-4-(4— x'lx^^:K7ai7 

=¥i^) :73i=/w] •;rx2y<:y, 2,2-if [3-y^citVv-4- (4— ^ W^K:73iydr>-) :73ic::^ 

/V] rT'nx^:/^ 2,2-lf ^ [3-^y T'nfcVW— 4- (4— V W^K:7ai7dr-» :7aic::^/W] zfu 

y<>^ 2,2-tf;5<.[3-:/^/v-4-(4-'vW5:K:7aiydrv'):7aic::^/V']:7'i3^-?v, 2,2-if 

;^ [3-sec-y'^/V-4- (4— ^ W^K^aiy^^X) :7 ji;=^/W] :/t3^^>-, 2,2-tf ^ [3-^ 
h^v'-4- (4— ^ W^K^ai/^i/) :7ai=./W] >^i3y^:/, 1 , [4- (4— ^ W^K 

^aiydj^v) :7ai=yv] T'n/-?^, 2,2-if ;^ [4- (3-^ W5:K:73i7^t/) :73ir:^/v] ^i?^ 
V, 3.3-ifp<.[4-(4— ^W5K:73iy^i>'):7ai::::^/^]^:/i?:/^ 4,4'-if;^(3— 
K:7aiydE-i^) tf;^[4-(3— ^u-i'^K73iy^i^)7aic:^/w]'5rh:/, t';:^[4- 
(3— v^^^K:73iydfi/) :7zii— tf^[4-(3— v w^K^^y^^/') :7 

lf;^C4-(3— ^W^K:73iy^i/):73ir:^/l']3i-7^/V, N,N'-p^< 
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if;^-^W^h\ N.N'— J^:73ic::i/W3i— r/ni';^'^W5h% N,N'-(p<^w:/-^^h^t 

h\ N,N'-(3.3->^p<5^/V)-4,4-i^:73^::^/Mi$?>^t'J^->-W^H\ N,N'-(3,3-i^^ 
^/V) -4,4-i;^7ai^/Mi5'i^lf N,N'- (3, 3-i^^n a) -4,4->^:73i= 

N,N'-p,p'-i;^:7ai:=-7^>?p<^yv->'y/Hf:?^-x'W^K. N.N'— ^>'y':73iy>'if>?.-^i/ 
>r^H\ N,N'-i^:73i^7W>^nx-?>'lf;^-rW^H\ N,N'-•:^7^?■^✓'l^'^•^W5:^^ N, 
N'-4,4- ( 1 . l-v^:73lc:^/V-v^:^^a^^1^:^) l^;:^-^ W5h\ N.N'-3,5- ( 1 , 2,4-h}} 
Ty^—M If N,N'-fy i^>'-2,6-i^-l'/Hf X-x' W5:K> N,N'-5-7^h^ 
>'-l,3-7a::=^W:^lf;??.'^W^b\ (2-^W^K^h=3riX) 1,3-fc'^ 

(3— ^ W^K:7'i3jK^-» N,N'-4,4-v?:7ji^/V'p{^:/-if x^.-v^^^/v-x' 

N,N•^^1^;^5^^':^-lf;^-i^p<^/WW5^^ N.N'-4,4'-(i^73i^/W 
-\i*^->^;^^/]^-^U^^h\ N,N'-4,4'- (v^:73;:^7^x<./^7^:^^) -If 

:/if;^!j7W^:/if;^3i^/wW^H\ if;^^^/^-^W^K:i&— jJ^"^— 4,9-v^:^^ 
i^-l,l2K7^:!^;:/lf;^'^W^^^ if;^:/i3if/wW5K. Ky^j^VN.N'-if;^-^!^-/^ 
K. N-(2.4,6-^y:7'ni:V^-3— ^ci^^K:73ir:i7V) '^u^^\^f^t'7i^mfhf\^o 

[0098] *fc. 3,4,4'-hyT^yv^:7a.^/vp<^:/, hyT5y:7aiy~/v/^if i:M7K-^W:/^^ 

[0099] ^/c> -^^^^/^If W^K^'fb-a-i^irbT^. ■0«Jx.{i . 2,2'-lf ^ (4— ^ W^K^' 

^^r1^>'/^':^13:7•cIx■?:^, 2,2'-lf >^[4-(3--v W^K^j^y^i^) ^ai^/W-]- 
1.1, 1 ,3. 3,3^=af i^:7y^;t^:/cl^^:^, 2,2'-lf >^ [4- (4— V W^K^ai/^v^) :73i 

— yi^] -1.1, 1.3.3, 3^=3ei^:7/^;^ti>^cix^:^, 2.2'-if;^[4-(4— ^W^K-2-hy 

y/P:^cip«^/l'>'cn/d{^-»:73ic:^/P]-l.l.l.3.3.3-^=3E-1^y/^:^ci:/ci/^:x, 2,2- 



wo 2005/063838 



26 



PCT/JP2004/019331 



If ;^[3,5-v?P<^/V-(4— ^ W^K:7 ji/dri^) :73i:=:/^]-l ,1,1. 3,3,3-^=3ri^>'/^ 
:tviyuy<:^^ 2.2-lf >^ [3,5-v?>^t3^ {A—^U^^V^^y^iy) -^a^^/U}-! ,1,1, 
3, 3,3-^^f-:7/W:^t3:/i3y^>', 2,2 -If [3--^l^>r5K-5- ( V^)'7?V^xi:^'^;v') ^7 
3i^/V]-l,l,l,3.3,3-^^iM7/W::^n:/a/^:/, 2,2'-lfP<>(3-7/V;i-ci-5— 
5:K>^al:::i/^)-l,l,l,3,3,3-^=3r1^7/^;^l3>^CI/•?:/^ 3,3'-lf;^'^U'^^K-5,5'-lf 

, 3,3'-ifJ^-^W^K-5,5'-if>^(M;:7/v^np<^/^)^i/y:73.y:^, 
n-5,5'-fc';^-^W^K^::/:/:73iy>'^ i,3-i^>>[3— ^i^^5:K-5-(by:7/v;^np<f^ 
/k) 73.y^iy]-<:x-eV, l,4-i:f ^[3— ^^-r^K-5-(M;7/w;rcip<^/w) :73iy^>'] 
^i^-^:^, i.3-k';5^ (3-7/^^0-5— ^W^H:73i/:3e^i/)^:^-^:/, i,4-ifp^(3-7 

/V;^D-5— ^ W5K7a:y=3r-» 1 .3-tf^ (3-:7/V;^-a:7aiy^-» -5-:7 

7k:;^-a^:^if 1,3-lf;:^ {^--7 ;V'^xi-^-'^\^y(^Y'73^J^-y)-^-7 )V:i-xi^ly 

3,5-if^[3— eW^K:7aiy^i^]^:/yh!;:7/v^:^yh\ 3.5-b';5^[3— ^W^K 

-^l^^ tf;^C3— ^W5K-5-(hy:7/V:^a;>«'^/V'):73icn/v];^/V/fN>^, l 3_lf;^(3_;7 
/k;^-n-5— ^U-^^K:73.r^/V)-l,l,3.3-7^h^p<^/^>^iXC7#ih:/, l,3-t';^[3— ^ 

[0100] *fc. -^W^K^^fb-a-^^bT}*. •^W^KS^lofiJL_hW-r^;^y=r-^— *5j;tJ? 

[0101] ;i<D:^y=^-^— (Z)am}i#(c{&jpg$n-f . -^rtix-fi. -hiacD^w^K^'fi^'a'i^^jKy 
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It. ixy=i->-^^^jii, mm^d^f^^^mm. '7aLj—)vimm^ jKyT5:mj3i*3j:t;« 

i^/V. W)r^^)Mkf^yf\^. W)Ti^V/l-mVy'i^^l-. W)T^V^^^m=7^V/\^. ( 

p<i5')Ti^y/v^7!^y/V'-hy7^v'/p, w)r^])^i^^Y^j'f-^^v^ w)r^^)/vmf^^ 

^) T^y/v^fcKn^^/^'^/v, i^^) T^y/i^^v^^^/^T^y^tf^/v^ (^iS?) Ti^yyv 

^) Ti5^y/w^3i^w:^. -✓'(^^)Ti5^y/k^v?^^w^i^y3— /V, C?*^?') r^^y/w^ 
^7^;i(73^^wi^i/y=t— /w, i;^(^tJ')Ti5^y/w^^>'^7^;i?73i^i/:xiJ^y3— yi^, 

) Ti^y/v-^ry/v. hy (^iJ')Ti5^y/i-^hy^^c2— 7"h^(^i5^)Ti^y/v^ 
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yTiy/^(^^)Ti^])U—h. ^^\}/\^i^^)T^]}l^—K ■t^/W(p<i?)Ti^yw— 

[0104] (p«i5^)Ti^yci^/vs^2o^_h#-rs>fb'a'i^i:bTtt. mToi. iA-:f 

fcV>';^^i/K^i4-^:^^:^^/^i5^y='— /vi^ W) T^]) I/— tKndei/:/^^^}-:/ 

^-^^^:/^yWi^y=i— Ti^yv— t:Kn^v'tV^y>-^;^;^-^:x^/Vi^ 

/vi^(^^)TiJ^yw— hy::^ai:Vi^^y=i— /v>?(p<i?)T^yw— 7j<y>^ 

ntV^'i/ya— /Vi^ W) T^VU—h. hy^^n— /vyi3^-?^^hy T^y 1/— 
^tthy^^n— /W>^ciy^:/hy W)T^^)U—h. ^citV>';^^v'K^i4^yiry^hy 

(p<t$^)Ti!'yw— ^:^i5^3iyp<.yh~/n>y(^^5r)x>j^yix— ^:^i5'cnyjp!.yh~/i^h 

9-lf ;^ (1 , l-«^^/V-2-:^=3ri/3i^yV) -2,4,8, lO-7"h7:^^1^^t°c2 [5,5] 

^'f:^:^. 3,9-if;^(2-:^=¥^/3i^/V')-;j^t''i3[5,5]!^7>'x;«7:/, 3.9-if;?<.(2-::^-^ 

-2.4,8. 10-7"h7:^^i^;^t:°D [5,5] ^^^=ftJ^^fii}£<O^J-. W) 
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o 

[0107] ZSD'^^)^'^—(OmWi^mzMm^\vf^ :^];=fai^l/^i/y=i— 7K 

^v«jjg:ty=^^— . 3Ky^^7^/v#jii:^y=^-^-. /i<yT5:K^»Jii:^y=^-^-. 

[0108] w^xb<^*^^?i|^UT{i. 3i7K^i/«J3i:^y=?V— <Z)Ti5^yy^^3i^x/v(^J;t{i. if 
—h2-yiYxi^^y^'f-;vr^^)yy---V}i(r:>m^.^^m. =^^^-yMm^^)^-^—h.^J^^^) 

/W^^tT^MS^M-^^^v^/^x pt^^iS^y/W^— Mflc^J^y:^— /V^(Dac;;^7^/^, Ti^y 

/^^i:#;ic:7i?yw^a;:/i3tV>':t^v/Ki:d^f>#btbS3Ky3i^-r/v. ;^y=fct^i^:/ 
;5:^y=?-^— . 3i^^>'-tlP!K-^W>'^*fi-a-#^^Ty/VT^:/i:<Z)Si^?^i^^> 
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[0109] *fc. W)T^Vr2^/i-m%:^T^:tV=^'^—(DMci^mt\^Xl-i.:tV=^=^'^ui^:!fV 

[0111] $bicf*. (^iJ?)Ti5^ya-f/V'SioijA±;ds^ i>v-i5^:x^fljj3§^ ^^^^i^mmm. JKy 
vn^mm. '^^)^—^^^mm. mm^f^^^imm. '7^j—;v^mm. ^yr^m 

^^i:^tp^iyt:3i~7^/^1tit.#(;ifi-0-^^tf^g;64t=Pit^lo^_h^i-;5 

[0114] ^fd. -x/v#iat^iojiiJi#i-s:t-y=f-v— *3j;t;?jKy'^— t>^tf 6>ti^„ 

[0115] 7"yi-«5t^#-r5;*-y=?-^— ^b-Cfi. -^Jx-^i. ;^y=f3i^i^^i^y=r— 
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mm. ^^v=i—:^^mm. mm}^^=^/^^mm. 7aiy-/v^#jig. ^Kyr^mjig^jj; 

[0119] \f^uiym^i^SX±mir^i[:^^tL^xu. m^li. ^^\^:y\^^m^—m^^ 
^ir^it-^mtLrc. v:/^^/wS(c h -ch=ch-ch -)fcsv^{ii/v^^y7^>' 

6 5 2 

S(c H -CH=CH-CH=)^ioii;l_h#i-§'fb'^j^t.^ff fetv^o vi<^J:5^c^'(k'^ 

6 S 

^Jx.Ji. jKyif ^y'V-T/wa— /Kcc H -CH=CH-CH -COCl^^J^ii^-fr-SCiirie: 

6 5 2 

[0120] t'^w^-sio^i^s^ ij^ViS'^'^^jii. :=^^^iy^mm. TKyj^;^^^/^^ 

. ^/y^-^-^fiJJig. g^^if^/v^^Bi. :7aiy-/w^™. )^^yT^mJig*3j;t;?i 
[0121] :^^]}jvm^l^^±^ir^it^^tLrxm. m^l-^. :^^\yiy. a-p<^/v>?.^u:/ 

^fc. :^^)\f=-jv^:y^fVT^vy^r^m. 2Kyif^/^^^y/vt°yv^:/iS''cC^';55^tf 
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[0122] :^^v/^mi^^±7i>K ^^^^^Wimm. ^^^^^w^mm. ^v=^y^T/i-^ 

. iy]}^->7kmm. @^®?tr^/v^#jig. :7^y'-yu^mm. xj<yT^mj3i*5j;t/^ 

[0123] Ti^Vm^l^U^^-r^it^mtLrXn. m:^lt. (4-Tv^K^>'v?y 
[0124] $t>lcfi, Ti^}^mi-::>U±^K ^U^:y^mm. ^^^i^^mm. ^V^r.^^v^^v^m 



en 



[0128] ;*:^egoM3t;ferjfe(c:*3V^-c. m^{i^(omm^WMir^tLit>(DWM^^\'i.m\z.m 



th^mti^xii. m^iis ^Ammm. ^mmm. mm^m. ms^mmti^t^a^mifh 
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[0130] mM^tx^xi^. mK.ii. ^m^t^it^m i^m>^t^) ;5s#tf ^t^So 

tl^h(D, Tm-'^^(5)Xm^tl^h<D^ TIE— ^^(6)-C^$tl^>b(^. TIB— 
(7) Xm^tl^^(D^ TIE- (8) Xm^Mi^m^ifhtl^o 

[0131] lit3] 

M\X\ (3) 

4 4 

[0132] [^b4] 

M^XS (4) 

(^ifJ. M^}*ikM5c^^^b. X^jiF. CU Br. K CN. NO . CIO *fc(*NR°'R°^R 

3 4 

"'R'^CL^-e. r"'. r"". r°\ r""}*. ^tt-etOAlElc:, tK^x ;^>fb7K^^*fcttCF ^ 

3 

^-To r"\ r"". r°\ r°'}^I^— <DtjOT?fcoTJ:v>b. M^ceSt><^-efco-ctjJ;v\ * 

fc. R°\ r"". R°\ R"'(i. :7i5'av'7'-W.e^O##iB^■?-T'feo-Ct>J;V^o )^^-ro 



wo 2005/063838 34 PCT/JP2004/019331 

[0133] Wb5] 

(OR^) , (5) 

3 

or') t(Ditm^mU ^JRTC^M'ott^tCio-C^^^tt'S'fltT-fe'So tctil.. (O 
[0134] Uh6'] 

(OCOR^) J (6) 

3 

ocor') t(Ditm^m\.. ^m7cmM*(Dmm^x-ox^m^ti^m-^^^o tcnv. 
(ocor") 7:)^2mu±^^m^. K'i-i^xm\^x-$>^!i^'^m'i^£<. 2ms^±7im^ir 

[0135] ['fb?] 

(OSOaR^) k (7) 

3 

(oso r') t(Ditm^Mv. ^m7cmM^(Dmm^X'ox^^^ti^mx:h^o fz.t€.\. 

3 

. (oso R^)il)^2m^±^^m^. R'}*^-C|^C-t?fe5iti^g{*>fe<. 2aj^;±;6Sm^E 

3 

ir^h(DXhoX^X.\\ ) 

[0136] ['fbS] 

M« (R^COCH^COR^) 1 (8) 

CF ^^-To u^. M^i: (r'coch cor') t<Ditm^mi^. ^mjtm^<Dmm^x 
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oT^^^tt^fiS-efcSo fcfc (R^COCH cor') /552^^±fe§^. r\ R'{i 

2 

[0137] fj:id^ JtiE^(3) l3<7)p^3J;U?q, ±tB^(4) f Ot. ±IB^(5) tf^Oi. _h|B^(6) 

_b|B^(3)'t'OM'/55a«<Dt&MT*&^#'a^. (p. q) = (l, 3/2) 
[0138] JilE^O) ^<DM\ _h|S^(4) ^<DM\ _hia^(5) ^<DM\ ±m^i6) ^(DM\ 

(Ni) , ^ (Au) , ^ (Ag) , m (Cu) , A (In) , ^^y-J^M. (Pd) . (Pt 

). ;^X(Sn). i5^:/i/;?^7">'(W). r/l'^^!>A(Al)^;&W*UV\ -hlB^O) tfiOM' 
. _b|B^(4) tti<DM\ _h|a^(5) I^cT^m'. _hfB^(6) ^(D^\ _h|B^(7) ^<0M\ 

[0139] JilB^O) . _h|E^(4) . _h|B^(5) . _h|B^(6) . _hia^(7) . ^iiXf. _h|B^(8 

n-r/f^/wS. 'i'y^^/^S> tert->^^/vSs n-^^^/wS. ^y-<::/f^/vSs 

tert-^:^^/WS. 2-y^/Wy''^/WS. n J^ri^/^S. -iV^^l/ 

n-:a-^^/^S, ^y:^i^^/^S. tert-:^:J'^/V^, 2.-^=f- jV^^-y jV^^ 3-^ 

K7^->/vS. n-T'hyT^-^/V'S. xi-^zf^f'yfy^^. n-^i^^'ri^/l-M. ^hiat. 
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[0141] iptz.^ ±M(0'^mi\:.^^^\^^i^fi^^m(D^^m. -f ^it?*>. ±IB^(3) ^<dt> 

*5J:U?q. _h|B^(4) ^(DU -biE^(5) ^(DU -bfe^(6) ^(DU -h|B^(7) >f ok. 
hfhMo ^m^^P^bVX. McW-m^^. Pt(COD) . Pt(COD)Me . Pt(COD) 

2 2 

Et . Pt(CH =CH ) CK Pt(CH =CH ) (PPh ). Pt(PPh ) . Pt(PMe ). Pt(PEt ) 

2 2222 2223 34 3 3 

. Pt(PBu ) , Pt[P(OPh) ] . Pt[P(OMe) ] . Pt[P(OEt) ] , Pt[P(OBu) ] fii£f)^^ 

34 34 34 34 34 

'Em.=^'f'/V^m^. Bu{*:/^/V^^U. Phf*73iri/U^^i-o 

[0144] ^my<yi>^j^^mt.mzmm.^i\.'r. m^u. Pdci [p(Me) ] . Pdci (pbu ) . 

2 3 4 2 3 2 

Pd(PPh ) tliiftm^fhtl^a *fc. Pd (O CCH ) . Pd(acac) f^EhmfhfX^^o fz. 

3 4 3 2 3 6 2 

fcU. ::;i-Cacac{iT-k^/V'Tirh-:^h^^-ro 

[0146] mv^m.^hxjx^m^mmw-^^'r^m^. Siat^tvfc^siaj^tfm-^^^ 
mm. mm. m^. mmfai^hm-fhfi^o 
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[0149] &.±(Dx^ti:. m'k^(Dmm^W}air:^tnt><DmM0.'^mm^m^^xhx\f^v^ 2 
[0152] i^m^m^mt^!^^^(Dm^mm^^m^'r^m^. ^m^mit^m7!>^-^^mx 

'B-mmi^^J:ifli^!t-Cxm'M:^ib^^t7!)^X^^o 

[0153] ^m^mfthMtvxi-i, mx.\i. i^^^/u (2,2'-Tyif^-ry h) . i^^^^ 

(2,2'-Tyif;^^y:/^i^— h) 7:(;if<^)v^T/V'^/v (2.2'-Tyif ;^>ry:/^i^— h) . 

2,2'-T>^lf:^(-l'yy^ci=.bi;/V) (AIBN), 2,2'-Tyi^'^(2-p<^/V-::^^a^hy/V 
) > 2,2'-T)/t';^ (2.4-v>^^/W^lxi3c::ihy/V') ^t^Ty^H^t^^J ;tert->^'^/WN-r 
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:7^W— 3,3\4A'-Th7 (tert-^^/W^— ;^-^r^/;<7/WxJ?=/V') ^:^y73^y^^^ 

-1 , 3,5-hy Tv^i^^^-XTi^hn^/^tD^mS^^S J;tJ?#^^>fb'a^i^ ; 1 , 1 ' 
77^<2^^tC|S^Oi^TU:^^#:(Iron-Arene Complex) ;#§iBH63-221110-^ 

[0156] i^JL_h<Dj;5^cC3feM'^li^^JfilS^>mv>-ctjJ;VNU 2mi^A-L^#^bTt>J;v>o 

[0157] ^m^mitbM<D^mMnm±^ib^^t7!)^x-^. mK-H. m^mmmoomMu 
[0158] ^fc. iiisS{c^£:cT. ±^(D^m^mi^mtytm^mit^mM imm^D t^m-m-r 
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[0160] m^. mm^0mi.^j:7b^h. ^mm<D. 



[0163] 



[0161] ^-r. J^ft^mSiZL^n^fhtc^^:^^/!^^- 



m^(Dm5(Di^mi^. ^^^^ 



umit^m iz^m^fi^^^o iciE«t-^„ m^^i^^/i^^—mmj^mtsitms K^ir 
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